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Detection of Foreign Objects Using Bobbin Probe in
Eddy Current Test
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Abstract Residual foreign objects at the secondary side (top of the tubesheet and tube support plates) of a steam
generator are likely to cause a leak by causing wear in the tube. The extent of wear is significantly affected by
the material, shape, and size of the foreign object, and the corrosion properties of the tube. The presence of
foreign objects at the top of the tubesheet and tube support plates has been identified using remote visual
inspection methods such as the foreign object search and retrieval and eddy current test (ECT). The detection of
the residual foreign object at the secondary side of a steam generator has limitations that depend on the material
properties and the condition of contact with the tube. In this study, which is vertical and horizontal from the
upper tubesheet, the corresponding bobbin ECT signals were collected and analyzed to measure its ability to detect
foreign objects.
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AL, AFY-S Table 13 2t}

Nickel zinc (u=125 or 190)
p=125(nickel zinc)

Unified Numbering System J91422
alloy steel casting

Unified Numbering System G43400 nickel
Chrome molybdenum alloy steel

Air | Titanium Magnetic

N ti
Brass onmagnetic

Aluminum

Inductance X (relative scale)

Copper
o 25kHz

Resistance R (ratio)

Fig. 1 Permeability loci for different materials[2]

Fig. 2 Mock-up specimen

Fig. 3 Type of foreign objects

Table 1 Type and specifications of foreign objects

Foreign Objects Materials | Specifications(mm)

Gasket piece(#1) 5*%12*0.14
Bolt(#2) 12*12*4
Nut(#3) Magnetic 5%6*2
Iron piece(#4) 12%22*1

Screw(#5) D:14, L:28
Air connector(#6) 12*14*6

Sus-band piece(#7) Non- 14*20*0.28
Terminal(#8) magnetic 80, IT
AL-tube piece(#9) 13*%21%*1
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Table 2 ASME standard calibration

550 kHz | 300 kHz | 150 kHz | 20 kHz

F
FeAUEneY ety | (cn3) | (chs) (Ch7)
TSP 901
Phase 100% TWH 40+2 Deg.
Deg.
Voltage ASME TWH 20% 4 Volts
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(a) (b)
Fig. 4 Optimum frequency of foreign objects detection,
(a) magnetic (#1), (b) nonmagnetic (#7)

Fig. 5 Bobbin signal to change position of foreign
object (#1_ horizontal 0 mm)_Ch7

Fig. 6 Bobbin signal to change position of foreign
object (#4_ vertical 12 mm)_Ch7

Fig. 7 Bobbin signal to change position of foreign
object (#6_ horizontal 1 mm)_Ch5
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Fig. 8 Bobbin signal to change position of foreign
object (#8_ horizontal 1 mm)_Ch5
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Fig. 9 Bobbin signal amplitude to change position of
foreign object (#1 to #4)
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